ABSTRACT
Introduction
The migration of labor out of agriculture is a primary feature of the economic development process, and the study of migration as an economic process has a long history (Lewis, 1954; Fei and Ranis, 1964) . The role of migration in the economy has recently regained prominence in policy discussions and in the research community because of an increased flow of labor both internationally and within large countries, such as India and China. However, Clemens (2011) notes that much research has focused on the effects of immigration while neglecting the impacts of emigration on those left behind.
From a microeconomic perspective, the effects of emigration on source households and communities can be complex. Migrants typically continue to have economic interactions with households and communities they leave behind (Stark and Bloom, 1985) . These interactions can be particularly important when markets do not function well. For example, migrant remittances can help households overcome credit constraints that hinder investment in the human capital of the next generation (Beine et al., 2008; Yang, 2008) . When migrants leave households, however, the time investment in raising children will also decrease (de Brauw and Mu, 2011) . Moreover, as household members live apart because of migration, they cannot perfectly monitor one another's behavior. Consequently, the adults remaining in the village may not serve the best interests of the children living with them (Chen, 2006) . Therefore, migration can affect human capital outcomes of children in several different ways, and the overall effect depends on the relative importance of these factors.
3
A focus on children's nutrition is important because poor nutrition outcomes early in life have long term consequences for children (Grantham-McGregor et al., 2007) . For example, multiple studies demonstrate that children's health and nutritional status have a sizable and statistically significant positive impact on later educational outcomes in many developing countries, such as Pakistan (Alderman et al., 2001) , Ghana (Glewwe and Jacoby, 1995) , Guatemala (Maluccio et al., 2009) and Kenya (Miguel and Kremer, 2004) . Benefits are not limited to educational outcomes: longitudinal studies in developing countries also show evidence of improved cognitive measures later in life (Grantham-McGregor et al., 2007) . Furthermore, stunting before the age of 5 can lead to less formal employment or lower wages later in life (Walker et al., 2011; Maluccio et al., 2009; Carba, Tan, and Adair, 2009 ).
Several recent studies suggest that migration can potentially influence nutrition among children left behind by the migrant or migrants. Gibson, McKenzie, and Stillman (2011) find that in Tonga, height-for-age z-scores (HAZ) are lower among children under 18 years old left behind by migrants to New Zealand than among children who accompany migrants.
2 They find no impact on weight-for-age z-scores (WAZ) or BMIfor-age z-scores (BMIZ). 3 In Central America, Carletto et al. (2011) and de Brauw (2011) find positive impacts on HAZ scores among Guatemalan and Salvadoran children left behind by emigrants to the United States, respectively. Evidence from Tajikistan also
shows that children in communities with more migrants have higher HAZ-scores (Azzarri 1 For a literature review of recent studies on the impact of child health and nutrition on education in less developed countries, please see Glewwe and Miguel (2008) . 2 They also find that children who accompany migrants are healthier using several other measures of health status.
3 BMI stands for Body Mass Index, calculated by dividing a person's body weight in kilograms by her or his height in meters squared (weight [kg]/height ). BMI z-scores are used like weight-for-height z-scores but also control explicitly for age.
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and Zezza, 2011). Mansuri (2006) and Nobles (2007) study the effects of international migration from Pakistan and Mexico, respectively, on child HAZ-scores, with the former finding positive impact but the latter a negative one. Finally, de Brauw and Mu (2011) find that older children (aged 7 to 12 years) are more likely to be underweight, presumably because they spend more time doing household chores than children in nonmigrant households. Younger children (aed 2 to 6 years) are found to be less likely to be overweight when no grandparent lives with them.
One of the major drawbacks to much of the literature linking migration and child nutritional status is that it often lacks an identification strategy. 4 Many of the papers discussed above are up front about this drawback (e.g. Carletto et. al., 2011; de Brauw, 2011; de Brauw and Mu, 2011) . Furthermore, previous papers tend to use cross-sectional data, effectively comparing children of migrants with children of non-migrants, rather than tracking children over time.
In this paper, we build upon our previous analysis (de Brauw and Mu, 2011) , making several new contributions to the literature. First, we build a panel of observations from the China Health and Nutrition Survey (CHNS) data set of children who are under 5 years old in initial rounds, to be able to control for individual fixed effects. In addition to individual fixed effects, we explicitly attempt to control for the endogeneity of migration by constructing instrumental variables for changes in parental migration status. The instrumental variables used here are the interaction terms of wage growth in provincial capital cities with initial village migrant networks. Initial village migrant networks are absorbed into the individual fixed effects, and we argue that the variation in networks 5 interacted with wage growth at the potential destination will only affect children's nutritional status through migration.
Second, this paper contributes to the small literature on the impacts of migration on child health and nutrition in China. To our knowledge, only Chen (2006) and de Brauw and Mu (2011) have examined the impacts of migration or off-farm work on children's health or nutritional status in China. 5 This paper examines average anthropometric variables rather than measuring the nutritional status in the tails of one specific distribution. Moreover, this paper focuses on young children as the literature described above demonstrates that nutritional status is particularly important among younger children.
Our results show that parental migration has no significant impact on young children's HAZ-scores, but it improves their WAZ-scores. We provide suggestive evidence that the improvement in short-term nutrition status may be achieved through increased access to tap water among households with migrants.
The paper proceeds as follows. Section 2 provides more background on China's rural-to-urban migration and the nutritional status of children in rural areas. The third section presents a conceptual framework, and the fourth section discusses the data we use and the empirical framework for the paper. The econometric results are presented and discussed in the fifth section. The final section concludes.
Background on Migration and Child Nutrition in China
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China is a particularly salient place to study the implications of migration for children in source communities for several reasons. First, the flow of internal migrant labor has increased rapidly since economic reforms began and in particular since labor market restrictions were loosened (Liang and Ma, 2004; Fan, 2008) . However, migrants are still largely barred, either legally or financially, from accessing education for their children in urban areas partially due to the household registration (hukou) system,. Poor housing conditions for migrant workers in urban areas also prevent family migration (World Bank, 2009 ). Consequently, whole-family migration is rare, and many young and school-age children stay behind in rural villages. Therefore many children of migrants remain in rural areas. Recent estimates suggest that as many as 23 million children (under age 14) are left behind in migrant-sending regions while their parents are working elsewhere (Guo, 2009 ).
Increasing Migration and Children Left Behind in Rural China
China's labor market experienced dramatic changes during the 1990s as the number of rural residents moving to urban areas for employment grew rapidly. Estimates using the one percent sample from the 1990 and 2000 rounds of the Population Census and the 1995 one percent population survey suggest that the intercounty migrant population grew from just over 20 million in 1990 to 45 million in 1995 and to 79 million by 2000 (Liang and Ma, 2004) . These figures likely underreport the true scale of migration because they do not account for migration that takes place over shorter periods of time (Cai et al., 2008) .
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The expansion of migration over the past two decades has been facilitated by the relaxation of constraints on the household registration (hukou) system. The initial hukou reform, taking place in 1988, established a mechanism for rural migrants to obtain legal temporary residence in China's urban areas (Mallee, 1995) . After rural migrants could obtain legal temporary residence, they became better able to establish networks to facilitate the job search in distant labor markets (e.g. Munshi, 2003) . However, legal temporary resident status does not guarantee access to urban health and education services or social safety nets because these benefits are still linked to household registration status (World Bank, 2009 ). This institutional arrangement effectively discourages entire families from moving to cities. Whereas individuals with rural hukou status can now purchase nonagricultural hukou status from urban governments in many places, the system continues to work against more permanent migration flow (Fan, 2008) .
Migrants consequently maintain close ties with their ancestral villages.
The impacts of migration on rural households and individuals left-behind appear to be multifaceted. On one hand, remittances benefit migrant-sending households, as evidenced by their higher consumption (Du et al., 2006; de Brauw and Giles, 2008) , improved risk-coping ability (Giles, 2006) , and higher levels of investment in productive assets (Zhao, 2002; Woodruff and Zenteno, 2007) . On the other hand, individual household members who are left behind, particularly women and seniors may be negatively affected. For example, women who live in migrant households now perform more farm work than they would have otherwise (Mu and van de Walle, 2011) , and the elderly with migrant adult children are at greater risk of falling into poverty (Giles et al., 2011) . Even though children's educational performance is not compromised but 8 improves in migrant households (Chen et al., 2009) , some nutrition measures of schoolage children are negatively affected (de Brauw and Mu, 2011) .
It is important to remember that in the mid-1990s, migration rates were substantially higher among men than women for most age ranges (Zhao, 1999; Rozelle et al., 1999) . Since the late 1990s more women have participated in rural-urban migration, particularly the young and the single (Du et al., 2005; . In some provinces, the gender gap in migration rates is still increasing (Mu and van de Walle, 2011) . Consistent with differences in migration prevalence by gender shown elsewhere, we demonstrate later in the paper that the majority of parental migration is by fathers.
Nutritional Status of Rural Children
China faces multiple challenges in improving nutrition among rural children.
First, disparities are present in child health within and among regions. For example, undernutrition in western provinces is acute, and stunting and underweight are three times more prevalent in rural than in urban areas (UNICEF, 2008) . Child growth is becoming more sensitive to household income, a consequence of increasing income inequality and the disappearance of subsidized food coupons in the mid-1990s (Osberg et al., 2009 ). In addition, a significant share of rural children remains malnourished. In 2002, the nationwide stunting rate was still nearly 15% (Svedberg, 2006) . With inadequate access to regular micronutrient-rich diets, many rural children also suffer from iron deficiency (Luo et al., forthcoming) . At the same time induced by increased income, the structure of Chinese diet is shifting away from high-carbohydrate foods toward highfat and high energy-density foods (Du et al., 2004) . Consequently, overweight status has been increasing among children in both rural and urban areas (Monda and Popkin, 2005; de Brauw and Mu, 2011) .
Notwithstanding these challenges, the average measures of the nutritional status of children have clearly improved over time. Economic growth is well known to be associated with improved nutritional status (Fogel, 2004) , and China's experience is no exception. In 1990, the average height of children aged two to five in seven provinces was 92.5 cm in rural areas, an increase of 3.8 cm from the average in 1975 (Shen et al., 1996) . Improvement in children's growth has continued since then as children's average HAZ, WAZ, and WHZ (weight-for-height z-score) increased dramatically between 1990
and 2000 (Chen, 2000; Osberg et al., 2009) . These increases represent an anthropometric confirmation of significant progress in average well-being.
Some improvements in child growth are directly attributable to the progress made in public service provision. A salient example is water delivery as unsafe drinking water can cause diseases such as diarrhea, which can severely affect child growth (e.g., Glewwe and Miguel, 2008) . During the 1980s, the Chinese government launched a drinking water improvement program in rural areas. Clean water from water plants substantially improves rural children's HAZ and WHZ scores (Zhang, forthcoming) . In the same context, Mangyo (2008) also finds that access to in-yard water sources improves child health when mothers are relatively well educated. Even though the placement of village level water projects may be exogenous to individual decisions, household level water access may still be affected by individual demand (Mangyo, 2008) . Motivated by these findings, in examining the channels through which migration may affect children's nutrition, we will explicitly investigate whether migration improves household access to tap water.
Conceptual Framework and Literature Review
In this section, we first describe how migration and nutritional status of children might be linked, and we further discuss results in the previous literature that attempts to examine this linkage.
Consider the migration decision for parents of children in a household. A migrant might leave because their returns to labor are higher at a potential destination than at home. Since returns to labor for the overall household unit increases, we expect income to increase. However, there are two other ramifications for the household. First, the overall time endowment of adult household members who are present decreases. So there is less time either for local production (e.g. agriculture) or for child rearing, cooking, or other activities within the household. Second, the bargaining equilibrium within the household might change. Specifically, if the household head leaves, the spouse of the head can make more decisions about resource allocations within the household, given that the head can no longer directly observe the consequences of all of those choices.
Therefore, there are three main channels through which migration might affect the nutritional investment in children: the income effect, a time effect, and an effect from changes in the structure of intrahousehold bargaining and cooperation. Since these three effects might work to improve or deteriorate child nutrition, the dominant factor is an empirical question and will depend upon local conditions as well as the present status of the diet.
An increase in household income can lead to better nutritional outcomes among children through various means. For example, higher incomes could lead to increased calorie intake if food is scarce to begin with (Fogel, 1994) . The income elasticities of demand for nutritious foods, however, tend to be higher than those of coarse grains (Bouis, 1994) ; therefore, households may use income increases to purchase more foods rich in micronutrients (such as fruits and vegetables) and protein (such as eggs and meat) (Subramanian and Deaton, 1996; Nguyen and Winters, 2011) . Diet improvements might manifest themselves in measures of nutritional status, particularly HAZ scores. However, the main channel might not be through diet improvements if the diet is already relatively adequate. Higher income could alternatively lead to improved housing conditions and a more hygienic environment, such as an environment with better access to clean water. New Zealand while others do not; they find that the children who migrate have higher HAZ and WAZ scores due to an improved diet.
Several studies also find evidence related to the time effect of migration.
Childcare time becomes scarcer in migrant-sending households, because they are almost always engaged in some form of local production, either through farming or selfemployment. As a result, less time is allocated to cooking (Chen, 2006; de Brauw and Mu, 2011) or monitoring the eating habits of children. Nobles (2007) suggests that the time endowment effect dominates in Mexico, leading children with absent fathers to have lower HAZ scores. To the extent that it is difficult and time-consuming to ensure nutritional investments in children, the time effect of migration may compromise child nutrition, especially among younger children.
Third, when household members live apart as a consequence of migration, the equilibrium in the implicit intrahousehold bargain may change. For example, some argue that wives gain increased autonomy and new decision-making powers as household heads after their husbands migrate (Davin, 1999) . Considering that the empowerment of women is generally associated with better child health outcomes (e.g., Thomas, 1990; Duflo, 2003) , one may expect that fathers' migration could positively affect child nutrition. Alternatively, the adult household members left behind may use more child labor in household chores but counter any potential negative effect on children by 13 increasing their food intake. Such strategic behavior may result in innocuous impacts on child nutrition (Chen, 2006) ; one could argue that Mansuri's gender specific results for Pakistan also fit this category.
As outlined in this conceptual framework and suggested by mixed results from existing studies, whether or not parental migration affects children's health and nutrition is primarily an empirical question. In the next section we present the data and empirical framework we will use to measure this relationship in rural China.
Data and Empirical Framework
Data
The data used in the analysis are primarily derived from four waves of the China Health and Nutrition Survey (CHNS), collected in 1997, 2000, 2004 and 2006. 6 The CHNS is a longitudinal survey covering nine provinces that vary substantially in geography, economic development, and access to public resources. 7 Among other information, the survey includes the demographic characteristics and asset holdings of each household. We further make use of community-level data to account for various village characteristics.
Important for this paper, the CHNS records: height and weight for each individual within the household, measured by a physician, nurse or a health worker during the survey. We measure nutritional status through three measures based on height and weight: HAZ-scores, WAZ scores, and BMIZ scores. HAZ scores specifically measure the cumulative investments that parents have made in children over time, and are particularly sensitive to investments made while children are younger than two years old (WHO, 1983; Schroder et al., 1995 (1997, 2000, and 2004 ) and surveyed for two consecutive rounds in our analysis. Our focus on young children is motivated by the findings that they are at greater risk for problems associated with malnutrition and are more likely to respond to nutrition interventions (WHO, 1995) . With two observations for each child, we can apply panel data analysis to control for time-invariant individual, family, and community characteristics.
Trends related to migration and anthropometric measures found in the literature, discussed in Section 2, are also present in the CHNS. To illustrate migration trends, we graph locally weighted regressions of out-migration on age for individuals aged 16 to 75
( Figure 1 ). Age is negatively correlated with the probability of out-migration for both men and women. Except for the oldest age cohorts, migration prevalence among individuals of any given age increases over time among both men and women. The rate of increase is slower among older individuals, implying that migrant labor flows tend to be young, consistent with findings in other studies (e.g., Liang and Ma, 2004) . In the 25-to 40-year-old range, migration rates tend to increase among younger workers, more Consistent with the evidence previously presented in Figure 1 , over time more children in our sample are found to be living in migrant households (Table 1) Given that WAZ scores for most children in the sample are higher than their HAZ scores, it is not surprising that BMIZ scores are actually higher than international norms on average until children reach age 5. Children in rural China therefore appear to be getting enough food to eat, but the food they eat is not rich enough in micronutrients to achieve HAZ scores that reach international norms on average.
We explore the differences in distribution of these anthropometric measures between children with at least one migrant parent and those whose parents who did not migrate at the time of the survey. Figure 3 shows that the middle of the distribution of HAZ for children whose parents did not migrate is positioned slightly right to that for children with a migrant parent, but no distinct shift in the whole distribution is observed.
The distributions of WAZ and BMIZ exhibit a similar pattern for these two groups of children.
Empirical Framework
The conceptual framework in Section 3 suggests estimating an equation for nutritional outcomes of individual child i in household h of village j at time t denoted by . It is a function of parents' migration status ( ), which is measured as a dummy variable equal to 1 if at least one parent has migrated out at time t, and 0 otherwise; the age and gender of the child in the initial period ( ); household ( ) and village ( characteristics; province-specific year effects ; and individual fixed effects ( The inclusion of effectively controls for such important determinants of child height and weight as maternal height (Ozaltin, Hill and Subramanian, 2011) . To account for the way children grow as they age in the early years, we allow age and gender effects to vary over time by interacting with a time trend T. With the idiosyncratic error term denoted as , the estimation equation can be written as follows:
(1)
Our conceptual framework suggests that controlling for heterogeneity between households and villages is likely to be important in explaining nutritional outcomes among children. To this end, the rich information in the CHNS is very useful because it allows us to include a large set of control variables in the regression analysis.
Specifically, the vector includes the years of education of the household head, the number of senior (aged 60 and above) and working age (aged 16 to 59) household members by gender, household size, and household assets per capita. 11 We include an indicator for the presence of a health clinic in the village and the share of other households in the village that have tap water in the vector of village characteristics ( .
We also include the village-level average income to account for wealth effects within the community brought about by migration network. In addition, we control for market prices of rice, flour, and pork as through relative wealth and household diet, food prices may influence migration decisions as well as the nutritional status of children. Finally, the province-time fixed effects ( control for time-varying macroeconomic conditions that differ by provinces.
11 We include the self-reported values of the following types of assets in the calculation of total asset values: productive assets (transportation means, farm machineries, draft animals, commercial equipment), household electrical appliances (radio, tape recorder, VCR, black/white television, color television, washing machine, refrigerator, air conditioner, sewing machine, electric fan, computer, camera, microwave oven, electric rice cooker, pressure cooker, telephone, VCD or DVD). Only 4.6% of the households reported zero assets. When we take the logarithm of the asset value, we assign a value of 1 to those households.
With this large set of control variables, we still cannot rule out that unobservable traits of a child, such as innate health, can affect both the migration decision of their parents and their growth outcomes. With panel data, a reasonable way of controlling for individual-level fixed effects is to difference the two periods. After differencing equation
(1), we can write the following:
In estimating equation (2) We further hypothesize that the strength of the wage signal in cities will also be affected by the initial size of the household migrant network ( , as measured in the 1997 survey. 12 We exclude household when calculating its network (denoted by ).
More specifically, it is measured as the share of men and women between the ages of 18
and 45 who had migrated in 1997. 13 The change in migration can therefore be written as follows:
It is conceivable that wage growth and the migrant network individually affect migration decisions; each variable on their own might also be correlated with children's nutrition outcomes even after we account for migration. For example, wage growth in the provincial capital might be correlated with changes in local wages, which could be reflected in changes in anthropometric measures through the income effect. Households with large migrant networks might have better access to nutrition information affecting anthropometric outcomes independently of migration. Once we control for the migration network and the provincial capital wage growth directly in the regression, the variation in the interaction term is unlikely to independently affect children's anthropometric outcomes. In equation (2), we implicitly control for wage growth through the province-specific year effect ( and migration network ( ) through fixed effects. The interaction term alone ( is therefore used for statistically identifying migration.
Given wage growth, migration is more likely among individuals with larger migrant networks, and their children are more likely to be left behind. This relationship is confirmed in Figure 4 , in which we stratify villages into two groups: a group with larger migrant networks and a group with smaller migrant networks. We define the cutoff for large migrant networks as villages with at least 15 percent of working-age women or 20 percent of working-age men migrating in 1997. The graphs illustrate that in villages with larger migrant networks, migration responds positively with wage growth, but the relationship between migration and urban wage growth is much weaker in villages with smaller migrant networks. Moreover, this pattern holds for both men and women. This approach essentially exploits the complementarity between urban wage and migrant network in an individual's migration decision. Under the assumption that the interaction variable is independent of in equation (2), our estimate of would be unbiased. We primarily test this assumption by checking the robustness of the estimates to the inclusion of various sets of variables that might confound the relationship between migration and the interaction variable. Through this approach, the impacts identified are local average treatment effects, that is, the migration effects of those parents who rely on initial migrant networks for job searches and are pulled by wage growth in the provincial capital city.
Results
Primary Results
We first examine the three anthropometric measures (HAZ, WAZ, and BMIZ) as dependent variables and estimate equations (1) and (2), respectively, treating parental migration as exogenous. The results are reported in Table 2 .
Both the OLS and the first differenced models yield insignificant coefficients on the migration variable. The results suggest that parental migration status may not affect children's nutrition status. But these point estimates are likely to be biased because they do not account for the endogeneity of migration.
Considering covariates, we find that the correlation between age and anthropometric status differ by estimation strategy: age specific time trends are statistically significant for the three z-scores in OLS, and but only significant for multiple trends for HAZ scores in the first differences. The household head's years of schooling, the number of working-age women, household assets, and the percentage of other households in the village having tap water are shown to be positively correlated to children's HAZ, but these correlations cease to be statistically significant when we take the first difference. Consistent across the two sets of results, household assets are shown to be positively associated with WAZ. In first differences, the results also suggest that the number of female household members aged 60 and above is positively correlated with WAZ and BMIZ scores.
Next, we use the interaction terms described above as instrumental variables for migration to reestimate equation (2) and present the results in (Finlay and Magnusson, 2009 ).
In the second stage, we find no significant relationship between the migration variable and child HAZ scores. The interval for HAZ scores suggests that the null hypothesis of no relationship cannot be rejected at the 5 percent significance level. As expected, relative to the OLS and first differenced results the standard errors rise, whereas the point estimate remains small. Consistent with results reported in Table 2, these results confirm that parental migration does not affect children's HAZ scores.
When we estimate the model using changes in WAZ scores as the dependent variable, we find a statistically significant coefficient of reasonable magnitude: 0.190 standard deviations. This estimate essentially suggests that the children of migrants are heavier than children of others, ceteris paribus. Even if the point estimate may suffer from weak instrument bias, the 95 percent interval is positive throughout its range, suggesting migration has an unambiguously positive impact on WAZ scores. We find a point estimate of 0.105 for parental migration status on BMIZ, but it is not statistically different 24 from zero. Given the absolute lack of significance when using HAZ scores as the dependent variable, migration does not appear to affect the long-term nutritional measure, but the short-term measures. In fact, the 95 percent confidence interval for the coefficient estimate on BMIZ is primarily positive, adding support to this argument. Therefore, our inability to reject the null hypothesis that the coefficient estimate of the BMIZ scores is zero is likely the result of a lack of statistical power in the regression.
In summary, our primary regression results indicate that parental migration has a positive effect on children's weight but has no impact not height. Next we check the robustness of our estimates to potential misspecifications and confounding factors.
Robustness Checks
One of the primary concerns about our results is that changes in household characteristics may be endogenous to children's nutritional status. For example, the change in household assets may be correlated with unobserved shocks that could also affect changes in children's nutritional outcomes; moreover, asset changes or changes in household demographic compositions may also be associated with the migration decisions of household members. Such correlation may lead to biased estimates of migration. To rule out the possibility that the above results are driven by changes in endogenous household characteristics, we estimate the regressions without including household characteristics as control variables. The results are reported in Table 4 .
Compared to the previous estimates with household level control variables, the coefficients on migration in Table 4 (Table 5) . If the attrition is systematically correlated with children's nutrition status and parental migration decision, then the estimation based on the remaining panel would be biased. In Table 5 we compare these variables between children who were surveyed in two consecutive rounds with those who dropped after the initial years, and we find neither statistically significant differences in average anthropometric scores measured in the initial years nor differences in the propensity to come from a migrant household. With respect to these observables the panel attrition would therefore appear to be random.
Nonetheless, we reestimate the main IV regressions using a correction for attrition as follows. First, we estimated the probability that individuals stayed in the sample, given initial characteristics of individuals (results reported in Appendix Table 2 ). We subsequently use the inverse of that estimated probability as a weight in the regressions (Wooldridge, 2010) . The intuition is that by giving more weight to children who appear less likely to remain in the sample, we make the analysis sample more representative of the original one. Continuing to control for the full set of other explanatory variables (Table 7) , we find that the results are largely unchanged. The estimate for the effect of migration on WAZ scores is statistically significant, but not for BMIZ or HAZ scores. 
Mechanisms
Given the pattern of results, we want to understand how migration might have affected children's weight. The potential pathways we choose to examine is limited and determined by information available in the data. Our first focus is children's food intakes, because weight and height could be affected by an increase in the quantity and quality of food consumed, as discussed earlier. Unfortunately we are unable to estimate the effects of migration on caloric intake or the share of calories consumed from carbohydrates, protein and fat in a framework outlined in equation (2), because the overidentification tests invalidate the instrumental variables in those regressions.
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A second potential mechanism for increased weight-for-age discussed in section 3 is through improved housing environment. We estimate equation (2) using two measures of housing conditions: the presence of an in-house flush toilet, and the presence of in-27 house or in-yard tap water (Table 7) . We find no statistically significant relationship between migration and having a flush toilet in the house, but we find that households with migrants are 7 percentage points more likely to have a water tap in the house or in the yard than households without migrants. For the estimated migration effect, the 95 percent confidence interval based on the weak instrument robust conditional likelihood ratio test includes 0; however, the minimum value is -0.001. So we take the result as suggestive evidence that migration helps improve the household tap water connection.
In our sample, households in about 20% of the communities have no tap water at all, but the share of communities where all households have tap water has increased from 33% to 52% between 1997 and 2006. The improvement is in part a result of investments in community water supply infrastructure, as community fixed effects can explain 58.2%
of the variation in household tap water connections. But community infrastructure is not the single determining factor of access to tap water. In some communities, the tap water connection is either a household initiative or based on household demand. Our results
indicate that in such communities, compared to households without a migrant, migrant households are more likely to have in-house or in-yard tap water.
Finally, we find no relationship between parental migration and child healthcare utilization, namely immunization and physical check-ups. So it seems that the only plausible mechanism we can identify is through increases in the availability of tap water.
Conclusions
In this paper, we study the effects of parent migration on young children's nutritional status in rural China. We find that migration is positively associated with short-term measures of nutritional status. According to our within-individual differenced and instrumented results, parent migration is associated with an increase of WAZ-scores of between 0.08 and 0.2 standard deviations. The estimated coefficients on HAZ and BMIZ-scores are positive, but not significantly different from zero. These basic results are robust to different specifications and to a standard correction for panel attrition. In exploring possible mechanisms through which these impacts might occur, we provide suggestive evidence that migrant households are more likely to have tap water, which is likely to reflect an income effect.
The estimates are average impacts of migration. Heterogeneities in terms of the timing of migration are not studied in this paper, but deserve further research. Even though our results indicate that young children's nutritional status does not seem to be compromised by the absence of their parent(s), we are not optimistic that children left behind can benefit unambiguously from parental migration. First, our previous study (de Brauw and Mu, 2011) shows that once children grow, they take up additional household chores. Any advantage they may have in weight for age when young may disappear.
Second, the anthropometric measures, although easy to gauge, do not capture many important dimensions of health. For example, they cannot account for any psychological impacts of parental migration on children.
However, it is important to note that migration seems to have a positive impact on household consumption of public goods, such as tap water.
Further research is needed to analyze the mechanisms through which such investments occur, or more generally how migration is related to the provision and use of public goods. Notes: Standard errors in parenthesis are robust to heteroskedasticity and permit within village correlations in unobservables. *** significant at 1%; ** significant at 5%; * significant at 10%. Notes: Standard errors in parenthesis are robust to heteroskedasticity and permit within village correlations in unobservables. *** significant at 1%; ** significant at 5%; * significant at 10%. Note: Sample means are reported in column (1) and (2). The last column reports t-statistics for testing the equality of the two sample means. Notes: Standard errors in parenthesis are robust to heteroskedasticity and permit within village correlations in unobservables. *** significant at 1%; ** significant at 5%; * significant at 10%. Notes: Marginal effects from probit model estimations are reported. Standard errors in parenthesis are robust to heteroskedasticity and permit within village correlations in unobservables. *** significant at 1%; ** significant at 5%; * significant at 10%.
